The purpose of this study was to compare some biomechanical variables of decathletes and world class sprinters while running the 100 metre race. Sixteen Swiss national decathletes and three world class American sprinters were filmed by a 16 mm Locam (100 fps) camera at the 70 m mark of the race. The co-ordinates for a 26-point stick figure were digitised and then submitted to analysis by a computer programme which produced quantitative data for 12 biomechanical variables. The data indicated that world-class sprinters differed from decathletes in running the 100 m dash by having (1) an optimal combination of a larger stride length and higher stride frequency (2) a smaller thigh angle at contact which shortens the contact time (3) a larger stride landing angle (4) a greater average acceleration of the thigh angle and (5) a larger trunk angle which contributes to a larger trunk/thigh angle. Although other factors such as culture, training, physique and racial differences may influence differences in performance between American worldclass sprinters and Swiss decathletes, these data do indicate that biomechanical variables may contribute to differences in 100 m dash performance.
INTRODUCTION
Many authorities today consider inherent ability to be the prime factor underlying the production of world class performance in the 100 metre sprint. Usually, sprinters who have natural ability try sprint competition and develop without any significant coaching on technique. An (1930) performed probably the first modern cinematographical study of sprinting in 1930. Thirtyfour years later Deshon and Nelson (1964) published a fundamental cinematographical analysis of sprint running from which we have patterned our studies.
It was felt that a comparison of the biomechanical variables of decathletes, who are great all-round track and field athletes, and the biomechanical variables of world class sprinters would detect exactly what biomechanical variables make the world class sprinter superior in performance in the 100 m dash. If these variables could be discovered, it would be a great aid to those coaches who are trying to develop less-talented sprinters to achieve maximal performance within their range of potential development. The purpose of this study was to compare the biomechanical variables between decathletes and world class sprinters while running the 100 m race.
METHODS

Subjects:
The subjects for this study were 16 decathletes who competed in the 100 m dash at the Swiss National Decathlon Championships at Bern, Switzerland, on July 9, 1977 and three world class American sprinters who competed in the 100 m dash at an international meet at Zurich, Switzerland, on August 24, 1977.
Procedure: Four strides were filmed while running the 100 m dash by a 16 mm Locam camera (100 fps) at the 70 m mark of the race.
The co-ordinates for a 26-point stick figure were measured using a Vanguard Film Analyser. These data were digitised by a Hewlett-Packard Digitiser and then submitted to a computer programme which produced quantitative data for 12 variables in scatterplot diagrams. The centre of gravity was determined by the method of Dempster. (Fig. 1) . S1 4 [ml 10.5 0 0 0 0 may have on the other. Too long a stride length (overstriding) may decrease stride frequency while too fast a stride frequency may shorten stride length, and both of these conditions can decrease sprinting performance. Optimum use of both these factors must be made for each individual sprinter. The optimal relationship between these factors for an individual sprinter could depend on his standing height, leg length, crural index (ratio of calf length to thigh length), explosiveness of muscular contractions and speed of movement of his limbs. The world class sprinters, due to a large endowment of physical and physiological abilities, probably attain an optimal balance of these two factors, thus achieving great sprinting performance. Figure 4 demonstrates that the contact time of the world class sprinter is very short. Since their stride length is also relatively large compared to the decathlete, this indicates that they probably have a greater explosiveness of their push-off against the surface. It is possible that the world class sprinter has the ability to exert great force against the surface with his feet in a shorter time period than the decathlete. Figure 5 shows that the world class sprinter places his foot at a smaller distance in front of his body's centre of gravity at first surface contact than the decathlete. Conceptually, they keep the cg of the body closer to the point of touch-down of the striding leg. It appears that a possible fault of many sprinters is to have the cg of the body too far back from the toe of his foot, the cg of the body is lower resulting in a smaller stride landing angle, and this could affect the contact time. Figure 6 shows that some of the decathletes had the same relationship between the thigh angle and stride landing angle as the three world class sprinters. Our experience indicates that the better sprinters have a smaller thigh angle (ranging from 0°to 200) than slower sprinters. It is possible that this smaller thigh angle helps to increase the stride landing angle and also to decrease the contact time (see Fig. 7 ) and finally to increase the sprinting speed. Figure 8 demonstrates that the world class sprinters who had superior times for the 100 m race also had a greater forward lean of the trunk angle. contributes to a larger trunk/thigh angle, and both of these factors contribute to a larger average stride length and finally a faster time in the 100 m race.
Because it was not possible to film more than three world class sprinters, and an N of three is small and not comparable to an N of 16, it is possible that the plotted data is insignificant. However, we feel that the descriptive data presented will lead other researchers to further test our observations. Also, since each of these two groups comes from a different country where coaching techniques may differ, it is possible that differences in technique may be due to different training emphases in their respective countries. These data indicate that for the subjects in this study world class sprinters differ from decathletes in running the 100 m run by having:
1. an optimal combination of a larger stride length and higher stride frequency, 2. a smaller thigh angle at contact which shortens the contact time, 3. a larger stride landing angle, 4. a greater average acceleration of the thigh angle, 5. a larger trunk angle which contributes to a larger trunk/thigh angle.
Since these biomechanical variables appear to distinguish world class sprinters from dechatlete class sprinters, it is plausible that coaches should evaluate these variables in their sprinters and determine ways to improve them in order to maximise sprinting speed.
